proximately day 70 of unfed cultivation, when water tem peratures ranged from 28-29•Ž (Fig. 1 ). There were only small changes in the whole weight of pearl oysters during the initial month of unfed cultivation; the whole weight then decreased from early July to early August and had decreased by about 9% at the beginning of increasing mor tality ( Fig. 2A) . Wet meat weight changes were similar to the whole weight changes. Wet meat weights had decreased by about 42% at the beginning of increasing mortality. Dry meat weights decreased continuously dur ing the experimental period, and had decreased by about 70% at the beginning of increasing mortality (Fig. 2B) . Condition index changes were similar to the dry meat weight changes (Fig. 3C ). The condition index had decreased from 13.7 (initial) to 4.0 at the beginning of in creasing mortality. The decrease in crystalline style weights was similar to that of the condition index. Crystalline style weights had decreased by about 70% at the beginning of in creasing mortality (Fig. 3D) . The glycogen content of ad ductor muscle decreased rapidly during the initial week, followed by a gradual decrease over the remainder of the experimental period (Fig. 4E) . The glycogen content of ad ductor muscle was about 3 mg/g (initial value 40 mg/g) at the beginning of increasing mortality. The D D pigment content of unfed pearl oysters rapidly decreased to a very low level during the initial week, where it stayed for the remainder of the experimental period (Fig. 4F) . The moisture content of wet meat increased gradually from ear ly June to early July, and had increased to 91% (initial value 81%) at the beginning of increasing mortality. Discussion Bivalves acquire metabolic energy by feeding on sus pended particulate matter. 13) The filtration rate of pearl oysters (an indicator of feeding activity) increased with in creasing water temperature up to 28•Ž.141 It is suggested that when there is adequate food in the environmental sea water, pearl oysters acquire the food required for growth and metabolic energy by increasing feeding activity with in creasing water temperature up to 28•Ž. At water tempera tures above 28•Ž the filtration rate is reduced remarka bly.14) Food intake at temperatures more than 28•Ž may therefore not be sufficient to allow pearl oysters to gain the metabolic energy required, although there is sufficient food available in the environmental seawater. On the other hand, high water temperature may result in an in creased metabolic rate of pearl oysters. This is supported by increasing oxygen consumption of pearl oysters with in creasing water temperature, particularly above 27•Ž. 15) These facts suggest that the food intake to supply the de mand for metabolic energy would not satisfy the require ments of pearl oysters at water temperatures above 28•Ž in pearl farms. Bayne16) showed that Mytilus utilized reserves of energy from the body during starvation. The glycogen content of adductor muscle, which declined sharply during the initial week (Fig. 4E) , is an energy reserve of pearl oysters. [17] [18] [19] Glycogen is a readily available energy reserve; it was utilized immediately after unfed culti vation. The D D pigment of unfed pearl oysters decreased remarkably during the initial week and a very low level was maintained during the experimental period (Fig. 4F) . These results indicate that the pearl oysters were deprived of food (phytoplankton).11) Dry meat weight decreased gradually during the experimental period (Fig. 2B) , as pearl oysters utilize their energy reserves from the body when deprived of food. Both the condition index and crys talline style weight of pearl oysters decreased gradually dur ing the experimental period (Fig. 3C, D) . The condition in dex is a good indicator of the physiological condition of oysters,9,20,21) while the crystalline style weight is a useful in dicator of the physiological condition of pearl oysters.'- 21 The results of decreasing condition index and crystalline style weight indicate that the physiological condition of pearl oysters deteriorated while in the unfed condition.
From day 70 of unfed cultivation, cumulative mortali ties of pearl oysters increased remarkably from 2% to 95% at the end of the experiment on day 115 (Fig. 1) . These results suggest that unfed pearl oysters can not survive when they waste their nutritive reserves and there may be a critical survival limit of pearl oysters under the unfed con dition. When the condition index decreased below 4 and the loss of dry meat weight increased above 70%, the mor tality of unfed pearl oysters remarkably increased in this study. These values may be useful indicators for the criti cal survival limit of pearl oysters under the unfed condi tion.
In the previous study, the cumulative mortalities of the pearl oysters which were held unfed for 60 days at 28•Ž were less than 7%. The condition index was 5.7 (initial value 13.2) and the loss of dry meat weight was 59% at the end of the experiment.8) The reason for the low cumulative mortality is thought to be that the decreasing condition in dex and dry meat loss of the pearl oysters had not yet reached the critical survival limit in the experiment.
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